Using quantitative imaging microscopy to define the target substrate specificities of histone post-translational-modifying enzymes.
Until recently, identifying the specificities of enzymes that post-translationally modify core histones was performed in vitro using synthetic peptides, purified mononucleosomes or short nucleosome arrays. Unfortunately, the variable results obtained for identical enzymes are often dependent on the in vitro conditions employed. These results are consistent with the conclusion that the manner in which histone tails are presented to the modifying enzymes dramatically affects specificity. Because traditional in vitro biochemical approaches do not accurately recapitulate higher-order chromatin structure or consider the influences that additional chromatin binding proteins may have on determining the specificity of modifying enzymes, the development of new and innovative approaches is warranted. Here, we describe a novel in situ microscopy approach that accurately assesses enzyme substrate specificities through single cell measurements performed under physiologically relevant conditions. This approach couples the spatial resolving power of microscopy with robust statistical analyses to determine the substrate specificities of transiently expressed enzymes using histone modification- and residue-specific antibodies. This methodology can also be applied to measuring changes in the abundance of histone modifications as cells traverse the cell cycle.